Corporate governance is an envelope for the mechanisms, processes and relations through which corporations are controlled and guided. Consequently, corporate governance affects operational performance and, in turn, stock returns, as Gompers et al. (2003) find. In this research, we use the Korea Corporate Governance Stock Price Index (KOGI) to test a possible linkage between corporate governance and shareholder wealth in Korea. Factor mimicking portfolios sorted per KOGI are constructed to estimate a corporate governance risk factor ("good minus bad"). By augmenting this new factor to the existing factor models (Fama and French, 1993; Carhart, 1997) to fit multiply imputed data, we find evidence that corporate governanceinfluences stock pricing in Korea.
Introduction 
Corporate governance (CG) encompasses the mechanisms, processes and relations through which corporations are controlled and guided. As a result, CG affects operationaland financial performances, including stock returns. And since shareholder rights vary across firms, there have been many studies about relationship between shareholder rights and corporate performance. Gompers et al. (2003) finda relationship between the shareholder rights and stock price performance by constructing a governance index ("G-Index")-which usesa set of 24 anti-takeover provisions (ATPs) appearing in corporate articles of listed companies in the U.S.-to inversely proxy for the degree of investor protection. shareholder rights. They document a significant abnormal return on an arbitrage portfolio of the lowest decile of the index (strongest shareholder rights) minus the highest decile of the index (weakest shareholder rights).
In extension, Masulis et al. (2007) report supporting evidence to the claim of Gompers et al. (2003) by showing that the announcement abnormal return of an acquisition is higher the better the firm governed (the lower the G-Index or the number of ATPs). In other words, investors evaluate acquisition decisions Special thanks are due to Chul-Eung Kim and Taeyoung Park. We also thank Sun Kyung Chang and Jaehee Jung and for their excellent research assistance. This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea (NRF-2016S1A5B5A07915509). We are grateful to data access granted by Korea Corporate Governance Service. Standard disclaimer rules apply and all errors are of our own. made by well-governed companies trustworthy. Chang et al. (2015) move the focus to theacquired companies in merger deals of U.S.-listed purchasers. Whether the target firm listed in or outside the U.S., its merger event-study return is higher the worse the U.S. acquirer is governed (again the lower the number of ATPs) due to a possible wealth transfer.
Based on these three key references (Gompers et al., 2003; Masulis et al., 2007; Chang et al., 2015) , we expect an association between corporate governance and the stock returns of Korean listed companies. Also, the return on an arbitrage portfolio based on portfolios sorted per degree of corporate governance may explain the cross-section of returns of individual stocks. We find supporting evidence for both claims in this research by multiply imputing missing values (Dempster et al., 1977; van Dyk and Meng, 2001) . The remainder of this paper is organized as follows. Section 1 discusses the theories in the literature and raises testable hypotheses. Section 2 describes the multiple imputation (MI) methodology, variables, data, and presents the empirical models. The main results are discussed in Section 3. We finally conclude in Final.
Theories and hypotheses
Based on our discussion, we empirically verify whether the findings pertaining to the U.S. markets are replicable in the Korean stock market. Previously, Choi and Choi (2015) and Lee et al. (2013) discuss the corporate governance of Korean listed companies. First of all, do well-governed Korean firms also show sound operational performance and, thus as a result, high stock returns? Our first testable hypothesis is raised as follows:
Hypothesis 1: The corporate governance of given firms and their stock returns are positively related. In other words, in the cross-section, stock return is higher the better the firm is governed or the better the invest rights and interests are protected.
Given our initial premise, if we construct portfolios of stocks sorted per corporate governance the difference of two extreme (best and worst governed) portfolios can be positive. These factor-mimicking portfolios can define a factor that may explain stock returns in the cross-section. This "good minus bad" (GMB) factor may consume the unexpected variation of stock returns rest of the explained territories of the size and valuation premia (Fama and French, 1993 ) and momentum premium (Carhart, 1997) factors. Accordingly, we postulate our second hypothesis as follows:
Hypothesis 2: The return of governance arbitrage (GMB factor) can explain stock returns in the crosssection. 2 2. Methodology, variables, data, and models 2.1. Multiple imputation. In collecting data, missing observations can lead to inefficient and/or imprecise inferences. In treating missing values, one can list-wise delete the whole rows or columns with perforated entries (list-wise deletion), risking that the remaining sample may not representative of the population. Alternatively, one can substitute each missing value with the average of other observations (mean substitution), possibly leading to a bias due to replacing all missing pieces with the same proxy. In this research, we adopt MI in order to address missing data by reflecting the population of inference that leads to unbiased estimators. Specifically, we employ MI based on data augmentation (DA; van Dyk and Meng, 2001) .
DA refers to a procedure in which an tion is augmented by an assumed value . Accordingly, an intractable observed-data posterior ( (θ| )) may evolve into a complete-data posterior ( (θ| , )), which is relatively tractile. The resulting iterative algorithm is as follows:
Repeating the algorithms (1) and (2) will yield stochastic quences ( , ) t = 1,2, … ,{( )| = 1,2, … }, and ( ) = 1,2, … with stationary distributions ( , | ), ( | ), and ( | ), respectively.
According to the expectation-maximization (EM) algorithm (Dempster et al., 1977) , the E-step of the EM algorithm calculates the expected complete-data sufficient statistics, and the sequential M-step maximizes the complete-data likelihood. By comparison, in DA one first simulates a random draw of the complete-data sufficient statistics, andthen simulates a random draw from a complete-data posterior. In synthesis, we begin our MI by using the EM algorithm to fill out the gaps, then employ DA for the purpose of the unrestricted general location model (UGLM).
UGLM is a Markov chain Monte Carlo (MCMC) method for generating posterior draws of the parameters of UGLM, given a matrix of incomplete mixed data. At each step, missing data are randomly imputed under the current parameter, and a new parameter value is drawn from its posterior distribution given the existing data. After a suitable number of steps are taken, 1,000 times in this research, the resulting value of the parameter may be regarded as a random draw from its observed-data posterior distribution. With these new parameters, we impute the missing values. We repeat this procedure 100 times and create 100 sets of panel data. While imputing missing data, we calculate the maximum and minimum valuesfor each variable, and trim off those imputed values falling beyond the boundaries. The 100 sets of panel data are averaged for each entry to impute missing values ( Tables 1 and 2 show that missing values are imputed.).
Generally speaking, MI imputes missing data times and then different versions of the complete data are combined so that a single inferential statement can be obtained. When the observed posterior distribution ( | , ) is available, the MI algorithm to impute the parameter ( ) of a given missing value is implemented as follows:
 Given the -th parameter value * ( ) ℙ = ( * ( ) ℙ , * ( ) ℙ ) generated fromStep 1, generate an imputed missing value * ( ) from the conditional distribution ℎ , δ; * ( ) = ( ; * ( ) )P( | ; * ( ) ) ∫ ( ; * ( ) ) ( | ; * ( ) ) .
Using the imputed values, * ( ) ,⋯, * ( ) , the MI estimator of can be obtained as = ∑ ( ) , where ( ) can be obtained by solving ; * ( ) =0 for . The variance can be estimated following Meng and Rubin (1991):
, where is another
is the imputed version of the complete-sample variance estimator of based on the -th imputed data. After we construct a panel dataset with the above mentioned, estimated and procured variables, in order to minimize inefficiency due to information loss we multiply impute missing values (Dempster et al., 1977; van Dyk and Meng, 2001 ) to arrive at another panel dataset free of unobserved entries. While restricting the imputed values to fall within the minimum and maximum of respective variable observations, we save the results from 100 repetitions of the EM algorithm after discarding the first 1,000 iterations. The averages of 100 imputed values replace the existing missing entries in the raw panel.
Empirical models. In addition to Fama and
French's (1993) three-factor and Cahart's (1997) four-factor models, we introduce a governance (GMB)-augmented factor model as follows:
where , is the excess return of listed firm over the risk-free ratein month , is the market excess return, and , , and are the excess returns of zero-investment factor-mimicking portfolios designed to capture the size premium, value premium, momentumeffect and governance effect, respectively. Table 1 , Panel A shows the summary statisticsofvariables collected and estimated through the sample period from July 2005 until June 2015. In comparison, Panel B assimilates Table 1 with a multiply imputed panel. In case one might be wary of possible biases due to MI, for Governance (KOGI), the differences in mean, median and standard deviation are 0.6, 0 and 0, even though the number of observations has significantly increased from 5,509 (original, Panel A) to 8,000 (imputed, Panel B). Since the distribution of Govenance is largely unaffected, we judge MI was reasonably implemented. 2 Notes: As the dependent variable, Return is the logarithm of companies' month-end prices. The independent variables of this study are as follows: Corporate governance is the Korea Corporate Governance Stock Price Index (KOGI) scores of firms listed on the Korea Stock Exchange (KRX) and the Korea Securities Dealers Automated Quotations (KOSDAQ) exchange based on firm-level evaluation reports consisting of public announcements, regulatory filings, and KCGS-led survey results. RiskFree is the yield of 90-day certificates of deposits (CDs). MarketReturn is the log-return of the KOSPI. Industry is an indicator of sectors of listed companies. MarketPrem is the return on KOSPI minus the risk-free rate. The small-minus-big (SMB) factor is the excess return between a portfolio of small firms and a portfolio of large firms (Fama and French, 1993) . The high-minus-low (HML) factor. The excess return between a portfolio of firms with high book-tomarket (B/M) ratios (the inverse of price-to-book ratio) and a portfolio of firms with low B/M ratios (Fama and French, 1993) . The goodminus-bad (GMB) factor is the excess return between a decile portfolio of firms with the highest (good) over lowest (bad) degrees of corporate governance. Momentum is the average return on the two highest prior return portfolios minus the average return on the two lowest prior return portfolios (Carhart, 1997 
3. Empirical results

Summary statistics. In
Main results.
The results of regression using the factor models are also in two-fold: original and multiply imputed data.We identify models with and without firm-fixed effects. Also, we control for robust clustering (Petersen, 2009 ) to account for control heteroscedasticity and autoregression. Notes: Panel A replicates the model of Gompers et al. (2003) . whose dependent variable is good-minus-bad (GMB) factor defined as a return of the portfolio that buys top 10% of the Governance Index (KOGI) and sells lowest 10% of the Governance Index (KOGI). GMB is reabalanced every year. The independent variables are as follows. Return is the logarithm of companies' month-end prices. Corporate governance is the Korea Corporate Governance Stock Price Index (KOGI) scores of firms listed on the Korea Stock Exchange (KRX) and the Korea Securities Dealers Automated Quotations (KOSDAQ) exchange based on firm-level evaluation reports consisting of public announcements, regulatory filings, and KCGS-led survey results. RiskFree is the yield of 90-day certificates of deposits (CDs). The market return is the log-return of the KOSPI. Industry is an indicator of sectors of listed companies. MarketPrem is the return on KOSPI minus the risk-free rate. The small-minus-big (SMB) factor is the excess return between a portfolio of small firms and a portfolio of large firms (Fama and French, 1993) . The high-minus-low (HML) factor. The excess return between a portfolio of firms with high book-to-market (B/M) ratios (the inverse of price-to-book ratio) and a portfolio of firms with low B/M ratios (Fama and French, 1993) . The good-minus-bad (GMB) factor is the excess return between a decile portfolio of firms with the highest (good) over lowest (bad) degrees of corporate governance. Momentum (UMD) is the average return on the two highest prior return portfolios minus the average return on the two lowest prior return portfolios (Carhart, 1997) . Panel B is based on a model that augments the GMB factor to Carhart's (1997) 4 factor model. * significant at 10%; ** significant at 5%; *** siginificant at 1%.
In Table 2 , we can note that only the intercept term, market premium and valuation premium (HML)factors are significant under a 5% significance level in all models we specified. Although the size premium factor (SMB) is numerically and economically meaningful in Models 5 and 6, the momentum (UMD) and governance (GMB) factors get less than strong support from data.Considering the firm-fixed effect does not affect much to the overall inference since most of the coefficients estimates and t-values are only slightly different. The R-square increases from 0.166 to 0.190 as additional factors are included in the model. The number of observations varies from 59,230 up to 84,329 due to differing missing values in the data fitted byrespective models. Gompers et al. (2003) . whose dependent variable is good-minus-bad (GMB) factor defined as a return of the portfolio that buys top 10% of the Governance Index (KOGI) and sells lowest 10% of the Governance Index (KOGI). GMB is reabalanced every year. The independent variables are as follows. Return is the logarithm of companies' month-end prices. Corporate governance is the Korea Corporate Governance Stock Price Index (KOGI) scores of firms listed on the Korea Stock Exchange (KRX) and the Korea Securities Dealers Automated Quotations (KOSDAQ) exchange based on firm-level evaluation reports consisting of public announcements, regulatory filings, and KCGS-led survey results. RiskFree is the yield of 90-day certificates of deposits (CDs). The market return is the log-return of the KOSPI. Industry is an indicator of sectors of listed companies. MarketPrem is the return on KOSPI minus the risk-free rate. The smallminus-big (SMB) factor is the excess return between a portfolio of small firms and a portfolio of large firms (Fama and French, 1993) . The high-minus-low (HML) factor. The excess return between a portfolio of firms with high book-to-market (B/M) ratios (the inverse of priceto-book ratio) and a portfolio of firms with low B/M ratios (Fama and French, 1993) . The good-minus-bad (GMB) factor is the excess return between a decile portfolio of firms with the highest (good) over lowest (bad) degrees of corporate governance. Momentum (UMD) is the average return on the two highest prior return portfolios minus the average return on the two lowest prior return portfolios (Carhart, 1997) . Panel B is based on a model that augments the GMB factor to Carhart's (1997) 4 factor model. * significant at 10%; ** significant at 5%; *** siginificant at 1%.
In contrast to Table 2 , Table 3 is based on the complete, multiply imputed dataset. Most pronounced, all coefficient estimates are statistically significant at a 5% significance level.As Models 5 and 6 show, the governance (GMB) factor appears to be a determinant of stock returns in the cross-section of Korean listed companies. The explanatory power (R-square) improves from 0.114 to 0.153as the number of factors gains.Now that all missing values have been imputed the number of observations is 96,000 for all identified models. The unexpected, negative sign for the governance factor (GMB) moots a further investigation: While Gompers et al. (2003) created the G-Index using 24 distinct ATPs for a sample of about U.S-listed 1,500 firms per year during 1990s, CGS devised KO-GI based on 9 distinct corporate governance provisions of Korean listed companies.Also,it is deemed sound corporate governance can accommodate sustainingthe cashflows of "mature" firms in the U.S. If so, those "growing"corporations in Korea can be adversely impacted by stringent implementation of corporate governance and this may additionally explain the described negative association.
C Conclusion
Corporate governance is an envelope for the mechanisms, processes and relations through which corporations are controlled and guided. Consequently, corporate governance affects operational performance and, in turn, stock returns, as Gompers et al. (2003) find.
In this research, we used the KOGI to test a possible linkage between corporate governance and shareholder wealth in Korea. Factor mimicking portfolios sorted per KOGI are constructed to estimate a corporate governance risk factor (GMB). By augmenting this new factor to the existing factor models (Fama and French, 1993; Carhart, 1997) to fit multiply imputed data, we found evidence that corporate governance influences stock pricing in Korea. However, the unintuitive sign for the governance factor (GMB) is left for future research by our readers. Special thanks are due to Chul-Eung Kim and Taeyoung Park. We also thank Sun Kyung Chang and Jaehee Jung and for their excellent research assistance. This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of Korea (NRF-2016S1A5B5A07915509). We are grateful to data access granted by Korea Corporate Governance Service. Standard disclaimer rules apply and all errors are of our own.
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